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What Is Claimed Is: 

1. A flow-through device for capturing a target nuQieic 
acid comprising a three-dimensional porous substrate haying 
immobilized thereon a capture polynucleotide which is /capable 
of hybridizing to the target nucleic acid. 

2. The flow-through device of Claim 1, wiyich is about 
1 mm to 2 0 mm thick. 

3. The flow-through device of Claim/l, in which said 
porous substrate has an average pore siz^ of about 1 jum to 
about 2 50 /zm. 

4. The flow- through device jz£f Claim 1, in which said 
porous substrate has immobilized/thereon about 2 X 10" 19 to 2 X 
10" 15 nmole/nm 2 of said capture polynucleotide, 

5. The f low- through /device of Claim 1, in which said 
capture polynucleotide isy covalently attached to the porous 
substrate . 

6. The f low-through device of Claim 1, in which said 
capture polynucleotide is covalently attached to the porous 
substrate via a/phosphodiester , phosphorothioate or 
phosphoramidat^ linkage . 

7. 7he flow- through device of Claim 1, in which said 
capture polynucleotide is covalently attached to the porous 
substrate via a carboxyamide linkage. 



8. The flow- through device of Claim 1, in which said 
capture polynucleotide is covalently attached to the porous 
Substrate via a linker. 
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9. The flow- through device of Claim 1, in which 
porous substrate is composed of glass or a polym^e>ic material 
selected from the group consisting of polyethylene, 
polystyrene, polycarbonate and polypropylene. 

10. The f low-th^raugh^d^vice of Claim 1, in which said 
porous substrate is cpm^sed of high density' or high molecular 
weight polyethylene , 

11. /The fl ow- through device of Claim 1, in which said 
porojd^ substrate has a void/volume in the range of about 1 
julycm 2 to about 100 fil/af 

12. A flow-through device for cap^trfing a target nucleic 
acid comprising a three-di^Lsi^tgir^substrate having an 
average pore size of aboi^i^y^m to about 250 /urn and having 
immobilized thereon^capj^ure polynucleotide capable of 
hybridizing tq^tlie target nucleic acid. 



13. The flow-through device of Claim i: 
porosity in the range of about 25 



has a 



14. The f lov^^rfirough device of Claim 12 ^in which the 
capture polynucleotide is covalently immobilized on the porous 
substj^er£e via its 5'- or 3'- terminal residue. 

15. The flow-through device of Claim 14 further 
including a linker disposed between the porou's substrate and 
the capture polynucleotide. 



16. The flow-through 
immobilized thereon about 
said capture polynucl 




aim 12, having 
19 to 2 X 10~ 15 nmole/nm 2 of 
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17. A flow-through device for capturing a target nucleic 
acid comprising a three-dimensional porous substra^je'^having 
immobilized thereon about 2 X 1CT 19 to 2 X 10" 15 jafnole/nm 2 of a 
capture polynucleotide capable of hybridizjUrfg to the target 
nucleic acid. 



18. The flow-through de 
porous substrate has an avei/a5 
about 2 50 jum. 



pore 



of Claim 17 in which the 
size of adoout 1 /Lira to 



19. The f low-J^nrough device of Claim 17 in which the 
porous substrat|/has a porosity in the range 6f about 2 5 to 
80%. 



2J2< The flow-through device of Claim 17 Jlii which said 
cap^rtire polynucleotide is covalently attached to the porous 
ibstrate . 

21. An apparatus for capJ^trfT.ng a target nucleic acid 
from a sample comprisingxa housing having disposed therein a 
flow- through device^according to Claim 1/ 



22. The flow-through device of Claim 21/ in which said 
housing is selected from the group consisting of a syringe 
barrel, a pipette, a disposable pipette tip, a chromatography 
column, a spin column^ a microchannel , a capillary and a 
multi-well plate. A 

23 . A method of capturing a target nuc 1 e i^aeianrom a 
sample, said method comprising the stejD^©drT"~~~^ 

(i) flowing a sample^GetfiEaining or suspected of 
containing a target nuclja-i'c acid through a three-dimensional 
porous substrate having immobilized thereon a capture 
polynucleoti^er^capable of hybridizing to the target nucleic 
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acid, under conditions wherein said target nucleic acid Xnd 
capture polynucleotide hybridize to one another to form a 
hybridized complex, thereby capturing the target nucleic acid. 




24. The method of Claim 23, in which said/target nucleic 
acid is applied to said porous substrate unde^r conditions of 
high stringency. 

25. The method of Claim 23, in which said target nucleic 
acid is applied to said porous substpate under conditions of 
low stringency. 
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26. The method of Claim 2/3, in which said target nucleic 
acid is applied to the porous/substrate under conditions 
wherein it hybridizes with ysaid capture polynucleotide in less 
than one minute . 



r2 0 



27. The method dt Claim 23, in which said porous 
substrate has an average pore size of about 1 jum to about 250 



25 



28. The /method of Claim 23, in which the density or 

/ 

surface concentration of said capture polynucleotide is about 
2 X 1CT 19 t/5 2 X 10" 15 nmole/nm 2 . 



The method of Claim 23, in which said capture 



polyrmcleotide is covalently attached to the porous substrate 



// 



30. The method of Claim 23, in which said capture 
30 Polynucleotide is covalently attached to the porous substrate 
(via. a phosphodiester , phosphorothioate or phosphoramidate 
linkage . 
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31. The method of Claim 23 , in which said capture 
polynucleotide is covalently attached to the porous su^trate 
via a carboxyamide linkage. 

32. The method of Claim 23, in which sai^d capture 
polynucleotide is covalently attached to th^ porous substrate 
via a linker . 

33. The method of Claim 23, in/which said porous 
substrate is composed of glass or/a polymeric material 
selected from the group consisting of polyethylene, 
polystyrene, polycarbonate and polypropylene, 



34 . The method 
substrate is composed 
polyethylene . 



.aim 23, in which said porous 
shigh density or high molecular weight 



35. The method of Claim 23, in which said porous 
substrate has/a void volume in the range of 0.1 /il/cm 2 to about 
100 /xl/cm 2 

36/ The method of Claim 23 which further includes the 
step /of washing said hybridized complex under conditions of 
moderate or high stringency. 

37. The method of Claim 23 which further ir^js-Wcfes the 
step of dissociating the hybridize^ comgJ^c^and recovering the 
target nucleic acid. 



38. A method of r£^5vering/a target nucleic acid from a 
sample, said method^<5omprising the steps of: 

(a) J^Towing a sample containing or suspected of 
containing a^target nucleic acid through a three-dimensional 
porous s*ilDstrate having attached thereto a capture 
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polynucleotide capable of hybridizing to the target nup3r^ic 
acid, under conditions wherein the target nucl^i^acid and 
target polynucleotide hybridize to f orm^iiybridized complex; 
and /\ 

(b) dissociatinqJ^&Jie hybridized complex and 
recovering said targej>^au<^ei^c acid. 

39. Th^method of Claim 3 8 y which further includes the 
step of^ivashing the porous substrate under conditions of high 
stringency following step (a) and prior to step (b) . 

40. A method of determining whether a sample cont^anls a 
target nucleic acid, said method comprising the^strgps of 

(c) flowing a sample suspected^! containing a 
target nucleic acid through a three^iitnensional porous 
substrate having a capture polyirtfcleotide capable of 
hybridizing to the targe^rfucleic acid attached thereto under 
conditions wherein the target nucleic acid and target 
polynucleotide^hybridize ; and 

I) detecting the presence of hybrids, wherein a 
positive detection indicates the presence of the target 
rcleic acid in the sample. 

41. The method of Claim 4CJ # in which said target nucleic 
acid bears a reporter moiety and hybrids are detected by 
detecting the presence of said reporter moiety. 



42. A method of capturing a sequencincp-3rSxkler of 
polynucleotides generated from/a ysequ^ncing reaction 
comprising flowing a samplejsofmaining sequencing ladder 
polynucleotides througifa poims substrate having immobilized 
thereon a captu^^polynucleotide capable of hybridizing to the 
sequencincr^lradder polynucleotides under conditions wherein 
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said capture polynucleotide and said sec 
polynucleotides hybridize . 



Igl adder 



43, The mejthceT of ICXsCtrfC 42 , further including the step 
of washirig^aid porous substrate after said hybridization 
st* 



1 



44 . A kit for capturing a target nucleic acju^xfr 
interest from a sample, comprising: ^^^^^ 

a) a three -dimension^jU-porous substrate having 
immobilized thereon a cap£-ur*epolynucleotide capable of 
hybridizing to sai^->trarget nucleic acid; and 

b) ^^a housing into which the porous substrate can 
be disnerged. 



45. A kit for sequencing a target nucleic acid aS: 
interest comprising: 

a) a forward sequencing primer capai5le of 
hybridizing to the target nucleic acid; and,/ 

b) a three-dimensional porous^ substrate having 
immobilized thereon a capture polynucleotide capable of 
hybridizing to a first plurality^ o^r sequencing ladder 
polynucleotides . / yf 

46. The kit of Claircr 4 \J further including means for 
generating a sequencing/ladder of polynucleotides from the 
target nucleic acid./ 

47. The kat of Claim 45 further including a reverse 
sequencing primer capable of hybridizing to the target nucleic 
acid and ac second three-dimensional porous substrate having 
immobil/ized thereon a second capture polynucleotide capable of 
hybridizing to a second plurality of sequencing ladder 
polynucleotides . 
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48. The kit of Claim 47^ in which the forwarcKand 
reverse sequencing primers have the formula: A^linker-B 
wherein : 

A is a first polynucleotide sequence capable of 
hybridizing to the capture .polynucleotide ; 

B is a second polynuc/lei^ferlde sequence capable of 
hybridizing to the targe tyt^k3.BXa acid; 

"linker" is polyp^nyU^ne glycol containing from 1 to 10 
ethylene glycol unAx.s ; and 

each Jrfidependently represents a phosphodiester , 

phosphorotjadfoate or amide linkage. 

The kit of Claim 48 in which the forward and reverse 

s 

§^quencing primers are as depicted in Fig. 1. 

50. A kit for capturing a target nu^Xe^rcf^acid from a 
sample comprising : 

a) a three -dijiiefisional porous substrate activated 
with about 6xl0" 17 J^€r^9xl0" 15 nmol/nm 2 of a reactive group; and 

bK^-^a capture polynucleotide capable of being 
covalenj^iy attached to the porous substrate . 



51. The kit of Claim 50, further including a linker 
capable of being covalently attached to the porous substrate 
and the capture polynucleotide. 

52. A kit for capturing a target nucleic acid, 
sample comprising : 

a) a porous substrate capable of being activated 
with about 6xl0~ 17 to 9xl0" 15 nn^plr/nm 2 reactive groups; and 

b) means fp^^enerat ing a capture polynucleotide 
which is capable^erfhybridizing to the target nucleic acid and 
which is c^p^ble of being covalently attached to the porous 
subst^te . 
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53 . An apparatus for capturing a target nucleic ac^a 
from a sample comprising a housing having disposed therein a 
flow-through device according to Claim 12 

54. The flow-through device of Claim SZ, in which said 
housing is selected from the group consisting of a syringe 
barrel, a pipette, a disposable pipette tip, a chromatography 
column, a spin column a microcj^a^n^T, a capillary and a 
multi-well plate. 

55. An apparatus f capturing a target nucleic acid 
from a sample comprising a housing having disposed therein a 
flow-through device/according to Claim 17j 



56. The/flow- through device of Claim 55^ in which said 
housing is /selected from the group consisting of a syringe 
barrel, yd pipette, a disposable pipette tip, a chromatography 
colurrurf, a spin column a microchannel , a capillary and a 
mu/ti-well plate. 
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